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Benefits of Roadside Trees in the Main Urban Area of Nanjing
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Abstract

With the rapid expansion and optimization of Chinese cities, the spatial patterns of urban green spaces, particularly roads, have
undergone significant changes. These changes are becoming increasingly complex due to various factors, particularly those
influenced by geography. Various geographical factors affect the output of ecological benefits and impose diverse demands on
vegetation cultivation and conservation. To achieve this goal, we incorporated the i-Tree model and geodetector analysis to
investigate Ginkgo biloba, a relic native tree species in China and a common urban street tree. To specify the spatial heteroge-
neity of the ecological benefits of G. biloba at the street scale, we used the i-Tree model to calculate five ecological benefits
of G. biloba. Furthermore, hotspot analysis was conducted on the ecological benefits of individual street ginkgo trees within
the study area, divided into three ring zones. Finally, the geodetector model was used to calculate the impact of 10 factors on
the ecological benefits of G. biloba in the three urban areas. The results indicated that the ecological benefits of Ginkgo biloba
in the research area are ranked as follows: aesthetic benefits > rainwater interception benefits > energy conservation benefits
> carbon dioxide absorption benefits > air quality improvement benefits. The ecological benefit pattern of G. biloba exhibited
significant spatial heterogeneity, with distinct high and low value areas that were statistically significant. Furthermore, soil type,
the shortest distance from the road to the water body, and road width were significant determinants of the trees” ecological bene-
fits. This study provides valuable insights into the prudent planning of Ginkgo tree cultivation and can assist decision-makers in
designing eco-friendly urban environments suitable for the tree species. Notably, our study method can be adapted to other tree
species and urban areas outside China, thereby demonstrating global applicability.
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Fig. 1 Map of Nanjing’s main arterial roads and ring-road distribution
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Tab. 2 The five principles of ecological benefit evaluation in the i-Tree model
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Tab. 3 Estimation of the total ecological benefits of street Ginkgo trees

s

EAREAR Study zone delineation
Ecological benefit categories
MRX —3R 7 =3
HTRER R /$ 91715 9753 37481 44 481
Welie CO, %25 1$ 21891 2231 8914 10 746
ek R RS 1$ 16 456 1766 6731 7959
FRZK AR 3 A /S 105 819 11778 43588 50 453
FFRUGR 1S 782218 76 742 310 320 395 156
PR 1 (S AR 62.23 60.05 67.50 58.97
RS 1S 1018 099 102 270 407034 508 795
HAFHFRTIARTO T : ZI>—3>=3(, 222 TR

TINRA IRV
5847%, HE—IFNZE=IFRES

S EERS, WHIE
AIEEFAE

1. 3.50% 115.24%.

TERAN PR S AR ENRIR.
MARX AR E BB RA TENEF RE 3 23136
AR, PERHMEN62837 $. SN

ERE

T2 X078 GINEASR, FEMEARB678S,
PRESMMEA I 7158, BAKEEMTOET
#AO618. WIARREM TR SR
ABIAZIR>—H>=R

L6
BEX

=
RENESRESNE imfﬁ%ﬂﬁﬁﬂ%
SFT7R. Miee 7SR RN, RAEITENTE
5 X R U 71 9154 kg0, NO,. PMw%D
80, k4193 U, HA, ORMIES
66.60%, NO,. PM,,. BVOC (Biogenic Volatie Organic
Compounds) F0S0, HEuRiZ> 4 7832kg, 84T
12740 $Uezs, SO RDERAEE, §6652%.
i%?ﬁﬂi'l‘éﬁm%/—\% (BVOC) =A% a
A -437 $, ERFHIREETREN
#5416 456 $, Tﬁiﬁiﬁlfﬁm $. W
=R>T>—3. GREYNERT: —
IRN>—IR>Z3A,

2.2.4 i CO, 338

FTIESRA AR W CO, 2 s fh EE U ZR 6
Frm. HHREKNEREITERIRIKRICO, % 5
51323978 kg, B35 379 787 kg CO, IRUT &
32 897 kg CO, AMREFN AT BE B RAY 557 088 ky
CO,, #ELF21891 Szt REIFRAR
W CO, 326 HHERA « =FR>T3>—3,
[EIRA R X A SRR A TIE AR B4R U CO,
BEHFA - ZH>—I>=3E,

2.2.5 /KB
BHRBNNAKERR R EEENRY
Ao ﬁﬁ%lzv\]%ﬁ*“i@rﬂfﬁ*izﬁﬁ’ﬂﬁﬁﬁ
£566 761 m°, F=4E105 819 SRR 5 A 7
TS, SHREYEE408 W R,
4647 SHK . IR X A=RFIRRKE
T ESHEZ N = >TE3>—3R, 1IN

Landscape Architecture Academic Journal | 135



FE#A1EY) | LANDSCAPE PLANTS

118°40'0"E 118°50'0"E
h n

119°00"E 119°100"E
! N

32°10'0"N~

3200'0"N

0255

31°50'0"N—

[F32°100"N

B - 09% @ Lo

B 4 - 95% 2%

1 - 90% %
R %

1 A - 90% B

P sk -o5% @

i -99% BE

km
15 20

[F31°500"N

T T T
118°30'0"E 118°40'0"E. 118°50'0"E.

E3 AR SRR FEESRHENTE AR

T T
119°00"E 119°100"E

Fig. 3 Spatial hot and cold spot analysis of annual ecological benefits of individual G.biloba in the study area

R4 ATEREHN

TREME G E

Tab. 4 Estimation of energy-saving benefits of street Ginkgo trees
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Tab. 5 Estimation of air quality improvement benefits of street Ginkgo trees
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Tab. 6 Estimation of CO, absorption benefits of street Ginkgo trees
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Tab. 7 Estimation of ralnwater interception benefits of street Ginkgo trees
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Tab. 8 Estimation of aesthetic benefits of street Ginkgo trees
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